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Abstract Neurosurgical procedures involve a great deal of complexity and are
carried out over a prolonged time period. Consequently the operating room
personnel have to ensure precise safety measures for its smooth functioning.
The safety measures are in concurrence with the general safety guidelines for
surgical procedures. However there are specific considerations which apply to
neurosurgical operations. Operating on the wrong side of the brain, leaving cotto-
noids in the brain and prevention of intracranial granulomas and meningitis due to
bone dust while drilling are a few important points which need attention. The
safety procedures will be discussed in relation to the pertinent literature on the
subject.
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Neurosurgery was in its infancy when general
surgical procedures were being routinely per-
formed all over the world. It was not until the
nineteenth century that neurosurgery was identi-
fied as a distinct subspecialty. The advent of
advanced neuroimaging, microsurgical techniques,
instrumentation, antisepsis and technology has
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doi:10.1016/j.ijsu.2006.03.013helped to localize and treat brain lesions in
a comprehensive manner. In light of this, the basic
fundamentals of surgery become crucial and spe-
cial precautions are required to prevent mishaps
and avert disasters during surgery and avoid
potential medico legal implications.1e5 The safety
issues in the neurosurgical operating room will be
discussed using three important examples, viz.
operating on the correct side of the pathology,
leaving cottonoids in the brain, prevention of in-
tracranial granulomas/inflammation in patients
and corneal abrasions in neurosurgeons due to
bone dust while performing craniotomy.blished by Elsevier Ltd. All rights reserved.
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illustrate safety in the neurosurgical
operating theatre
Operating on the correct side of the
pathology
The foremost preventative solution is by adher-
ence to strict policies and procedures for patient
identification and surgical consent. A wrong-sided
emergency craniotomy can result from poor com-
munication between the medical and paramedical
staff attending a particular patient. If the attend-
ing neurosurgeon requests that the patient be
positioned ‘‘supine, head turned, right side’’, the
anesthesiologist and the neurosurgical fellow or
resident hearing this request can begin the pro-
cedure with the patient’s head turned to the
patient’s right side, and therefore, a left craniot-
omy can be performed when in fact the staff
neurosurgeon thought he was indicating a right
craniotomy approach. The patient’s name printed
on the neuroimaging films is crosschecked with the
patient’s identification band. Poor communication
due to a language barrier can lead to wrong-sided
surgery. The operating room schedule is checked
along with surgical consent. The patient’s verbal
information about the side of surgery is confirmed
and the patient’s chart or the radiology final
printed report is labeled in a large font with an
‘‘R’’ for a right-sided procedure or with an ‘‘L’’ for
a left-sided procedure.
The presence of the attending neurosurgeon
during induction and positioning of the patient is
important to confirm the surgical site and side. But
then, there is a strong possibility of significant
delay in surgery and prolongation of the operating
room time. Preoperatively, the patient’s scalp is
marked with an indelible imprint, using an arrow
to indicate the correct side of craniotomy. The
practice of writing ‘‘NO’’ on the non-operative
side may be mistaken as ‘‘ON’’ when viewed
upside-down and surgery is likely to be performed
on the wrong side.1 These procedures are corrobo-
rated by verbal agreement and signature docu-
mentation by the circulating nurse, neurosurgeon
and anesthesiologist. Some hospitals require cross-
checking of consents, radiographs and the pa-
tient’s chart for correct laterality of surgery.1
A final consensus between all members of the
surgical team, including the anesthesiologist, is
necessary to verify that the correct procedure is
being done.1 The issue of the anesthesiologist
being responsible for a surgical error of laterality
is debatable.1,2 Most of the anesthesiologistscrosscheck the correct side of surgery in the course
of their ‘anesthesia chores’ and they are some-
times even unaware of these good samaritan prac-
tices. In some countries, the anesthesiologist is
enforced by law to ensure that the correct side is
being operated upon. William M. Gild, M.D., J.D.,
an anesthesiologist and attorney, opined that an
expert witness who testified to the responsibility
of the anesthesiologist to ensure correct-sided sur-
gery was ‘‘articulating an expanded role for the
anesthesiologist in the operating room’’.2,3 One
final anecdote of wrong-sided surgery, according
to the New York State Society of Anesthesiologists,
involved a surgeon in New York who operated on
the wrong knee and subsequently stated, ‘‘My
mind was clouded by nitrous oxide in the
room.’’1 It is well known that postoperative care
usually begins in the operating room itself and
the importance of safety measures taken in the op-
erating room to prevent errors of laterality cannot
be overemphasized.
Leaving cottonoids in the brain
Cottonoids are compressed rayon cotton pledgets
or strips used for hemostasis, soft tissue protection
and for tissue dissection (Fig. 1). They have both
x-ray detectable markers and strings attached.
They are easily removed at the termination of
the surgical procedure. Cottonoids are not thrown
off the field into a kick bucket when soiled as are
other larger sponges. They are kept on the sterile
field or discarded in a separate area to prevent
them from being picked up with larger sponges
leading to incorrect counts. The cottonoids are ac-
counted for at all times during the craniotomy, viz.
initial, interim, first closing and final closing count.
Figure 1 Bone dust collected following craniotomy.
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written policies and procedures. It is also a legal
responsibility. The counts are done audibly by
both the scrub nurse and the circulator and by
both. The final count is recorded immediately to
prevent error. The person recording the count pla-
ces his initials by the numbers. Two cottonoids are
never folded together to look like one. In the event
of an incorrect count, the surgeon is notified
at once and an active search of the sterile field
(primary operative cavity, around the craniotomy
drape) is attempted by the neurosurgeon and the
scrub nurse. The circulator nurse searches the un-
sterile areas including the floor around and under
the operating table, trash can and linen recepta-
cle. Special vacuum suction devices are available
for the purpose. If still not found, the leggings of
the personnel in the operating room are examined
since most often it can stick to the undersurface of
the leggings used by the personnel moving in and
out of the operating room during the surgery. If
still not found, the head nurse is notified and intra-
operative radiography is obtained before the pa-
tient leaves the OR to avoid repeat anesthesia
and surgery. The scrub and circulator nurse count
the cottonoids together.
Prevention of intracranial granulomas/
inflammation in patients and corneal
abrasions in neurosurgeons due to bone
dust while performing craniotomy
During craniotomy, whilst drilling and cutting open
the skull, large quantities of respirable bone-dust
are produced, which potentially carry microbes
over several meters (Fig. 2). A remarkable reduc-
tion of bone dust is done by an integrated spray
tube using water. It is necessary to complete the
precautions against airborne infections by breath
masks and safety goggles.4 Bone dust and blood
particles travel directly and as aerosols during sur-
gery. Unprotected corneas are at risk of contami-
nation. The corneal route of disease transmission
is documented. If bone dust has blood on its sur-
face and the patient has polymerase chainreaction (PCR)-positive serum for hepatitis C,
then that bone dust is PCR positive.4,5 The risk of
transmission of HIV, hepatitis C and hepatitis B vi-
rus is currently unknown for bone particles and
transmission by way of mucous membranes.5 There
is serious concern whether all patients should be
screened for HIV and hepatitis C. It is recommen-
ded that all operating room personnel should
wear goggles during craniotomy. Finally, the bone
dust tends to accumulate within the intracranial
cavity when high speed drilling is performed for
internal auditory meatus, anterior and posterior
clinoid processes. Continuous water/saline irriga-
tion at the site of drilling is performed to prevent
any accumulation. Bone dust in the intracranial
cavity can potentially result in sterile or infected
meningitis/granulomas and abscesses.
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Figure 2 Cottonoids of various sizes.
